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Electroplatiag on Alnmlninm and its AOoys 



We, W« Canning and Company Lxmited, 
of 133> Great Hampton Street, Bimungham 
18, a British Company, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and me method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

THIS INVENTION relates to the electro- 
plating on alnnunium and aluminium base 
alloys. 

The immeision of aluminium or its alloys 
in aqueous alkaline solutions of sodium 1^- 
droxidc containing sodium zincate as a prior 
process m subsequent electroplatmg has been 
known previously and is tenned a "zincate" 
dip. However, it has previously been found 
necessary in industrial practice to deposit 
copper or brass fxim an alkalme solution, 
or dull nickel from special ^es of solution 
having weak acidity and containing large 
quantities of alkali metal su^ates, on to 
the immersion deposit of zinc formed from 
the "zincate ** dip, before attempting to apply 
a nickel deposit from the standard acidic solu- 
tions normally employed for commercial 
bright nickel plating of steel, brass or copper 
articles. Otherwise only a poody adherent 
nickel coat was obtained from these standard 
acidic solutions. The use of this additional 
copper, or brass, or dull nickel, phtxng opera- 
tion renders the process for nickel plating, 
udng the standard addic nickel plating solu- 
tions, on to aluminium more complicated end 
costly than it otherwise would be. 

The object of this invention is to elimmate 
the necessity of these copper or brass or duU 
nickd plating operations and to provide an 
alkaline solutioD containing an ?^\\ metal. 



e.g. sodium, zincate, which solution givfcs an 
immersion deposit of zinc, on aluminium and 
its alloys, of a type ^ch allows nidtd 
to be plated directly on to the inunersion 
deposit of zinc on the aluminium or its 
alloys from acidic nickel plating solutions as 
normally used commercially, wfade still giving 
nickel coatings which have esceUent adhe> 
rence. 

ITie inv^tion consists ia an a^eous alka- 
line solution of an alkali metal zmcate, con- 
taining a dis^lved nickel complex. 

The complex will not dissociate in the 
solution, 50 that therefore nickel^ontaining 
precipitates are not formed; however, it is 
instrumental in forming a coating believed 
to be predominantly zmc, on smtably ptt- 
pared aluminium} or aluminiiun alloy, sur- 
faces when these are Immersed in the solution 
according to the invention, and this coating, 
when e.g. nickel-plated in commeidal nickel 
plating solutions of either the duU or so- 
called semi-bright or bright types, provides 
a surface which allows a nickel coat to be 
deposited which has excellent adhesion to die 
metal underneath. No intermediate copper or 
brass plating is needed after this immersion 
treatment £id before nickel plating from 
standard nickel plating solutions, but only 
thorough rinsing, e.g. in water or a dip of 
very dilute sulphuric add. 

The nickel complex can either be formed 
in situ or prepared separately (by the inter- 
action of a soluble nickd salt, e.g, nickd 

Shate, nickd chloride or nickd nitrate 
a complexing agent, e.g. potassium cya- 
nide and/or (sodium potassium tartrate) 
before adtution to the alkaline solution of fbt 
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In one embodiment the invcntioD consists in an aqueous solmion comaming: — 



xdckel sulphate hiBEa]iyiitai& 
anc sulphate heptaiQrdrate 
potassium cyanide 
sodium hydiQzide 

Id a preferred embodiment the soludoa containB: 



8to45g/l, 
20 to 70 gA. 

5to30g/l. 
80lDl80g/l 



nickd sdphate (HiSO^^OtO) 
zinc sulphate (ZnS04.7HsO) 
potassium cyanide 
Sodium hydtoodde 

5 Up to 45 g/1. of tartaric add may be- 

added to the above solution. 
Alternatively, an amount of an alkali metal 

salt of tartaric add (e.g. potassium hydrogen 

tartratei sodium potassium tartrate (Rochelle 
10 salt) or dkidium tartrate) suplying the same 

amount or tartrate ion as the above may be 

added. 

When tartaric add, or an add tartrate, is 
added enough sodium hydroxide or other 

15 alkali hydroxide must be added to neutralise 
it. Other alkali metal cyanides than potassium 
cyanide may be used providing the requisite 
quantity of cyanide ions are available for 
complex fonnanon. Other alkali hydnnddes 

20 can be used instead of sodhim hydroxide 
in quantities to give the same resultant alka* 
linit/. 

2mc aside, zinc chloride and/or zinc 
nitrate can be used in place of zinc sulphate 

25 if the amount used is suffident to supply 
the same quantity of zinc ions in soluble 
form expressed aa metallic zinc. 

Other chemicals which may be optionally 
added to die solution given above are water 

30 soluble cupric salts such as copper sulphate or 
nitratCj soluble ferric salts such as ferric 
nitrate or chloride and alkali metal nitrates. 

These chemicals may be added individually 
or two or more used together provided Ac 

35 conditions given below are fulfilled. Copric 
salts to provide up to 2 g/I. of cupric ions 
or an equivalent amount of the copper<on- 
raming complex lODS, in the solution may 
be added. They can be added either as a 

40 cupric salt solution in a small volume of 
water or, preferably, complexed by reaction 
with an alkali cyanide and/or tartaric add 
or an alkali tartrate before addition to the 
zincate solution. The ferric salts are used, in 

45 proportions to give up to 1 g/L, of ferric ion, 
or an equivalent amount of inn-cootaining 
complex ions, in the zincate solution. Again 



20m40g/l. 
30 tD 60 g/1. 
7tDl3g/L 
80 to 140 g^ 

the ferric salts may be added as a concen* 
trated solmion in water or dse preftaahly 
complexed by reaction with tartaric add or 
an alkali taitrate before addition to the zin<- 
cate solution. 

The alkali metal nitrates are added to give 
a concentration of nitrate ion of up to 2 g/L 
per litre. 

The invention further consists in a process 
for treating a surface of almninium or alu* 
minium base alloys prior to electrolytica% 
depositing a metal diereon, comprising the 
steps of : alkaline deaning of the said suxface; 
add etching of the said surface; immeraon 
of the surface in the solotion as described 
above in aooordaooe with the invention; and 
jmsmg of the surface with, e.g. water or 
dilute sulphuric add. 

It is greatly to be preferred and for most 
practical purposes essential to rinse the sur- 
face between the deaning and etching and 
between the etching and immersion to prevent 
carrying over one soludon to the next 

Preferably, the alkaline deaning is effected 
by making the aluminium or its alloy cathodic 
in an aqueous soludon containing trisodium 
phosphate and sodium hydroxide, e^ a solu- 
tion coniaining 18 oz./gal. of sodium hy- 
droxide and 4 oz./gal of trisodium phosphate. 

Preferably again, the add etching is carried 
out in an aqueous solution of nitric add, e.g. 
containing 50%(v/v). 

In a modification of the process, the sur- 
face is re-«tched with add after inmiersian 
in the solution according to the inveutfon, 
and then le^immeised in the solution, being 
finally rinsed. Moreover, it may be of advan- 
tage to premie the process witfi a d^easing 
stage carried out in boiling trichloieifayiene 
liquid and/or vapour. 

Altfaougn this process is espedally conve- 
niem for sickd plating, it may be used also 
dectro-plating with other metals, e.g. 
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copper, rbc, brass, cadmium, silver, chro- 
mium, gold and tixL 

The invention still furtiicr consists in alu- 
minium and aluminium alloys which have 

5 been dipped in the solution accoiding to the 
invention so that a dqiosit is foiled on 
the surface, and m articles made from alu- 
minium or its alloys when electroplated after 
immersion in the solution according to the 

10 inventiQii. 

nidd so^hate (NiSO^.^HaQ) 
zinc sulphate (ZaS04.7HBO) 
potnsshim c^de 
sodium hydroxide 
potassium hydrogen tartarate 



The invention will be further described 
with reference to the following Examples, 
which are not to be construed as limiting the 
scope of ie claims in any way, with the 
exception of claims 17, 29 or 30. 

ExAZyiPLB 1: 
An aqueous solution contaimng:— 



30g/L 
40g/L 
lOg/L 
115 g/L 
40g/L 



was contacted with an aluminium surface 
which had been cleaned by making it cathodic 

20 in a sohition containing 18 oz./gaL sodium 
hydroxide and 4 oz./gaL trisodium phosphate, 
followed by an add etching in a 50% (v/v) 
nitric add solution. 
A deposit formed on the surface of the 

25 aluminium which when plated in a con- 

CSiemical 



A 



Nic^ sulphate (NiS04.^tO) 25 

Enc sulphate (ZnS04.7HaO) 40 

Sodium hydroxide 103 

Potassium cyanide 30 

Potassium hydrogen tartrate (KHCfifi^ — 

Sodium potassium tartrate (KiXzCJifi^ — 

Copper sulphate (CuS04.5HbO). — 

Ferric diloride(Fca3.6H»0) — 
Sodium nitrate 

Example 3: 
Examples of Process Sequences Found 
Satisfactory for Alumtmm and Various 
35 Aluminium Base ARoys. 

N£, If the work is heavily sofled with grease 
and/or polishing compositibni immersion of 
the aluminium or aluminium base alloy in 
boiling trichlor^lene liquid and/or the 
40 vapour evolved from that liqmd may be 



ventional nickel-plating bath gave a good 
nickel coat with czceilent adhesion to the 
underlying aluznimoQU 

ExAMm 2: 
The following aqueous solutions A-F could 
: used in the mediod of Example 1: — 



Solution 



(in g/L) 



B 


C 


D 


E 


F 


30 


30 


30 


30 


30 


40 


40 


48 


48 


40 


115 


106 


110 


UO 


106 


10 


11 


11 


11 


11 


40 












45 


40 


40 


40 




5 






5 








2 


2 






1 




1 



necessary to remove this gross contamination, 
prior to carrying out the sequences shown 
in the following Table. 

The Roman numbers given are the order 
in which the operations were performed in 45 
the process sequence used, with the time for 
each operation in brackets. Intermediate 
rinsing of the aluminium or aluminium base 
alloy in cold running water is necessary 
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betweea eadi of the opeiadoas Usted in the 
above ptocess sequences. Tborough rinsing, 
e^. ia water or dilute sulphnnc add is also 
essential after the last operation noted above 



before immersion of the aluminium or alumi- 
nium base artidc having on its surface zin- 
cate film into the nidxl electroplating solu- 
tion. 
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TTiua, although cyainde and/or tartrate art 
herein specified as complexing agents, it is 
not intended to limit tile invention to these 
in any way; any nicfcel complex which is 
5 soluble in the alkaline zincate solution but 
which is instrumenml in forming such an 
adherent deposit cajpable of being plated on 
aluminium or almmnium alloy soitace may 
be used. 

10 WHAT WE CLAIM IS:— 

1. An aqueous alkaline solution of an 

nickel snlphate hezahydiate 
mc sulphate heptahydiate 
potassium (^anide 
sodium hydroxide 



containing a dissolved 



alkali metal zincate, 
nickel compleir. 

2. An aqueous alkaline solution as claimed 
in claim 1 coursing sodiimi zincate, sodium 
hydroxide and a u'Bter-soluble nickel com- 
plex. 

3. An aqueous alkaline solution as claimed 
in claim 1 or 2 in which the nickel complex 
is a complex between nickel and cyanide 
ions. 

4. An aqueous alkaline solution con- 
taining: — 

8 to 45 gA- 
20 to 70 g/L 

5tD 30g/L 
80 to 180 g/L 
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5. An aqueous alkaline solution containing:— 

nictel sulphate hezahydrate 
zinc sulphate heptahydrate 
potassium cyanide 



6. An aqueous alkaline solution as claimed 
in any one preceding claim which also con- 
tains up to 45 g/L of tartaric add or an 
alkali metal salt of tartaric acid supplying 
tl^ gamg amount of tartrate ion^ enoo^ 
sodium hydroxide being present to neutralise 
the add or any add salt. 

7. An aqueous alkaline solution as cMtned 
in claim 6 in whidi the alkali metal tartrate 
is potassium hydrogea tartratCj sodium potas- 
sium tartrate (Etw:hellc salt) or disodium 
tartrate, 

8. An aqueous alkali solution as claimed 
in claim 4> 5^ 6 or 7 modified in that^ an 
alkali metal cyanaide other than potassium 
cyanide and making the same concentration 
of cyanide ion available for complex forma- 
tion is present 

9. An aqueous aOcaline solution as daimed 
in any one of claims 4 to 8 in which zinc 
oxide^ zinc chloride or zinc nitrate is used 
instead of zinc sulphate in an amount suffi- 
denr to supply the same quantity of zinc ions 
in soluble fonn expressed as metallic zinc. 

10. An aqueous alkaline solution as rlaimrd 
in any one of claims 2 to 9 modified in 
that alkaline hydroxides other than sodium 
hydroxide are used in amoimts sufficient to 
give the same alkalinity. 

11. An aqueous alkaline solution as claimed 
in any one preceding claim containing water- 
soluble cupric salts, water-soluble ferric salts 



20 to 40 g/1. 

30 to 60 g/1. 

7 to 13 g/L 

80 to 140 g/1. 



complexes formed with these salts, or alkaU 
metal nitrates, 

12. An aqueous alkaline solution as claimed 
in claim 11 to which has been added copper 
sulphate or copper nitrate. 

13. An aqueous alkaline solution as claimed 
in claim 11 or 12 in whidi tip to 2 g/1. of 
cupric ions or an equtvalent amount of 
copper-containing oomplcs ions are presenL 

14. An aqueous alkaHne solution as daimed 
in daim 11, 12 or 13 to vdiich has been 
added feric oxtrate or ferric diloride. 

15. An aqueons alkaline solution as dainied 
in one of daims 11 to 14 which contains 
up to 1 g/I. of ferric ions or an equivalent 
amount of iron-containing complex ions.^ 

16. An aqueous alkaline solution as claimed 
in any one of daims 11 to 15 where alkali 
nitrates are present, in which up to 2 g/l. of 
nitrate ion are present 

17. An aqueous alkaline solution of an 
alkali metal zincate containing a dissolved 
nickel complex substantially as hetembefore 
described with leference to any one of the 
Examples given. 

. 18. A process for treating a surface of ahi- 
minium or aluminimn base alloys prior to 
dectrolytiMlly depositing a meed thereon, 
comprising die steps of; alkaline deaning 
of the said surface;- add etching of the 
surface; immersion of the surface in the 
solution as daimed in any one preceding 
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claims and xinsiog the surface free from alls* 
line solution. 

19. A process as claimed in clflun 18^ 
modified in that after immersion in the solu* 
5 tion as claimed in any of claims 1 to 17, 
the surface is again etched with add and 
re-immersed in the said solution before tin- 
sing. 

ZO. A process as claimed in claim 18 or 
10 claim 19 in which the surface is rinsed be- 
tween the alkaline cleaning and add etching, 
and between add etching and immersion in 
(he said solutioa. 

21. A process as clanned in any one of 
15 claims 18 to 20 in which the all:alme cleaning 

is eSected by making the aluminium or its 
allc^ cathodic in a sodium hytlroodde/tri- 
sodium phosphate solution. 

22. A process as claimed m any one of 
20 claiins 18 to 20 in wluch the add etching 

is carried out in an aqueous solution of nitric 
add. 

23. A process as claimed in any one of 
claims 18 to 22 i^en preceded by a de- 

25 greasing stage* 

24. A process as claimed in any one of 
the preceding claims 18 to 23 which indudes 
the step of preponng the nickel complex 
separatdy and adding it to the alkali metal 

30 zincate soludon. 

25. A (Hvcess as claimed in any one of 
the preceding daims 18 to 23 which indudes 



the step of forming the nickel comples m 
titu in the alkali oietal zincate sdutian. 

26. A process as claimed in any of the 35 
preceding claims 18 to 25 wherein the aqueous 
alkaline solution used is as claimed in any 

of daims 11 to 17 and in which the cupric 
or ferric salts are added to the zincate solu- 
tion containing a dissolved metal comples in 40 
the form of a small amount of concentrated 
aqueous solution. 

27. A process as claimed in any one of 
daims 18 to 25 wherein the aqueous alkaline 
solution used is as claimed in any of claims 45 
11 to 17 and in which the cupnc or ferric 
salts are added as complexes with an alkali 
metal cyanide, and/or tartaric add or an 
alkah metal tartrate. 

28. A process as claimed in any one of 50 
daims 18 to 27 when followed by the electro- 
lytic deposition of nickd.upon the surface. 

29. A process for treaimg a surface of 
aluminium or alumimum alloys substantially 

as hereinbefort described m& teference to 55 
the Examples given. 

30. Artides with a surface treated by the 
process as claimed in any one of riaffnc 
18 to 29. 

mSKS & CLERK, 
Chartered Patent Agents, 
Agents for the Applicant(8). 
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